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ɋɨɤɨɥɸɤɈɥɟɤɫɚɧɞɪɚɆɢɤɨɥɚʀɜɧɚ, ɚɫɩɿɪɚɧɬȱɧɫɬɢɬɭɬɭɿɧɮɨɪɦɚɰɿɣɧɢɯɬɟɯɧɨɥɨɝɿɣɿ 
ɡɚɫɨɛɿɜɧɚɜɱɚɧɧɹȺɤɚɞɟɦɿʀɩɟɞɚɝɨɝɿɱɧɢɯɧɚɭɤɍɤɪɚʀɧɢ. 
ɉɊɈȻɅȿɆɂɊɈɁȼɂɌɄɍɄɈɇɌɊɈɅɖɇɈɈɐȱɇɘȼȺɅɖɇɂɏɍɆȱɇɖɍɑɇȱȼȼ 
ɉɊɈɐȿɋȱɇȺȼɑȺɇɇəɎȱɁɂɄɂȼɍɆɈȼȺɏɄɈɆɉµɘɌȿɊɇɈ 
ɈɊȱȯɇɌɈȼȺɇɈȽɈɋȿɊȿȾɈȼɂɓȺ 
Ⱥɧɨɬɚɰɿɹ 
ȼ ɫɬɚɬɬɿ ɪɨɡɝɥɹɞɚɸɬɶɫɹ ɩɢɬɚɧɧɹ, ɩɨɜ¶ɹɡɚɧɿ ɡ ɩɪɨɛɥɟɦɚɦɢ ɪɨɡɜɢɬɤɭ ɤɨɧɬɪɨɥɶɧɨ 
ɨɰɿɧɸɜɚɥɶɧɢɯ ɭɦɿɧɶ ɭɱɧɿɜ ɜ ɩɪɨɰɟɫɿ ɧɚɜɱɚɧɧɹ ɮɿɡɢɤɢ ɜ ɭɦɨɜɚɯ ɤɨɦɩµɸɬɟɪɧɨ 
ɨɪɿɽɧɬɨɜɚɧɨɝɨ ɧɚɜɱɚɥɶɧɨɝɨ ɫɟɪɟɞɨɜɢɳɚ, ɡ ɨɛʉɪɭɧɬɭɜɚɧɧɹɦ ɦɟɬɨɞɢɤ, ɳɨ ɞɨɡɜɨɥɹɸɬɶ 
ɮɨɪɦɭɜɚɬɢɤɨɧɬɨɪɨɥɶɧɨɨɰɿɧɸɜɚɥɶɧɿɭɦɿɧɧɹɭɱɧɿɜɭɩɪɨɰɟɫɿɩɿɡɧɚɜɚɥɶɧɨʀɞɿɹɥɶɧɨɫɬɿ, 
ɳɨɩɪɨɬɿɤɚɽɩɪɢɜɢɤɨɧɚɧɧɿɮɿɡɢɱɧɨɝɨɧɚɜɱɚɥɶɧɨɝɨɥɚɛɨɪɚɬɨɪɧɨɝɨɟɤɫɩɟɪɢɦɟɧɬɭ. 
Ʉɥɸɱɨɜɿ ɫɥɨɜɚ: ɤɨɧɬɨɪɨɥɶɧɨɨɰɿɧɸɜɚɥɶɧɿ ɭɦɿɧɧɹ, ɩɿɡɧɚɜɚɥɶɧɚ ɞɿɹɥɶɧɿɫɬɶ, 
ɤɨɦɩµɸɬɟɪɧɨ ɨɪɿɽɧɬɨɜɚɧɟ ɧɚɜɱɚɥɶɧɟ ɫɟɪɟɞɨɜɢɳɟ, ɚɜɬɨɦɚɬɢɡɨɜɚɧɟ ɧɚɜɱɚɥɶɧɟ 
ɞɨɫɥɿɞɠɟɧɧɹ, ɤɨɦɩµɸɬɟɪɧɨɨɪɿɽɧɬɨɜɚɧɿɫɢɫɬɟɦɢɜɢɦɿɪɸɜɚɧɧɹ. 
ȼɿɞɩɨɜɿɞɧɨɞɨɫɭɱɚɫɧɨʀɩɚɪɚɞɢɝɦɢɨɫɜɿɬɢɩɪɨɰɟɫɧɚɜɱɚɧɧɹɩɨɜɢɧɟɧʉɪɭɧɬɭɜɚɬɢɫɹ 
ɧɚ ɜɢɡɧɚɧɧɿ ɭɱɧɹ ɫɭɛ
ɽɤɬɨɦ ɜɥɚɫɧɨɝɨ ɪɨɡɜɢɬɤɭ. ȱɫɬɨɬɧɢɦ ɮɚɤɬɨɪɨɦ, ɳɨ ɜɩɥɢɜɚɽ ɧɚ 
ɪɟɚɥɿɡɚɰɿɸɬɚɤɨɝɨɩɨɝɥɹɞɭɧɚɧɚɜɱɚɥɶɧɨɜɢɯɨɜɧɢɣɩɪɨɰɟɫ, ɽɬɟ, ɳɨɭɱɟɧɶɩɨɜɢɧɟɧɧɟ 
ɬɿɥɶɤɢ ɡɚɫɜɨɸɜɚɬɢ ɡɦɿɫɬ ɧɚɜɱɚɥɶɧɨɝɨ ɦɚɬɟɪɿɚɥɭ, ɚɥɟ ɣ ɫɚɦɨɫɬɿɣɧɨ ɤɨɧɬɪɨɥɸɜɚɬɢ, 
ɨɰɿɧɸɜɚɬɢ ɣ ɤɨɪɟɝɭɜɚɬɢ ɫɜɨɸ ɩɿɡɧɚɜɚɥɶɧɭ ɞɿɹɥɶɧɿɫɬɶ. ɇɚ ɜɿɞɦɿɧɭ ɜɿɞ ɬɪɚɞɢɰɿɣɧɨɝɨ 
ɩɪɨɰɟɫɭ ɧɚɜɱɚɧɧɹ, ɭ ɹɤɨɦɭ ɫɭɛ
ɽɤɬɨɜɿ ɧɚɜɱɚɧɧɹ ɩɪɢɞɿɥɹɥɚɫɹ ɞɨɫɢɬɶ ɩɚɫɢɜɧɚ ɪɨɥɶ 
©ɬɨɝɨ, ɤɨɝɨɜɟɞɭɬɶ», ɧɨɜɚɩɚɪɚɞɢɝɦɚɩɪɢɩɭɫɤɚɽɡɧɚɱɧɟɪɨɡɲɢɪɟɧɧɹ «ɩɨɥɹɞɿɹɥɶɧɨɫɬɿ» 
ɫɭɛ
ɽɤɬɚ ɧɚɜɱɚɧɧɹ, ɡ
ɹɜɥɹɽɬɶɫɹ ɧɟɨɛɯɿɞɧɿɫɬɶ ɮɨɪɦɭɜɚɧɧɹ ɣ ɪɨɡɜɢɬɤɭ ɤɪɢɬɢɱɧɨɝɨ 
ɦɢɫɥɟɧɧɹɭɱɧɹ, ɳɨɽɨɫɧɨɜɨɸɫɚɦɨɤɨɧɬɪɨɥɸ, ɜɢɯɨɜɚɧɧɹɫɚɦɨɞɨɫɬɚɬɧɶɨʀɨɫɨɛɢɫɬɨɫɬɿ. 
Ɂɨɤɪɟɦɚ, ɧɟɨɛɯɿɞɧɨ ɜɪɚɯɨɜɭɜɚɬɢ, ɳɨ ɩɿɡɧɚɜɚɥɶɧɚ ɞɿɹɥɶɧɿɫɬɶ ɫɭɱɚɫɧɨɝɨɲɤɨɥɹɪɚ 
ɡɞɿɣɫɧɸɽɬɶɫɹ ɜ ɫɩɟɰɿɚɥɶɧɨ ɨɪɝɚɧɿɡɨɜɚɧɨɦɭ ɫɟɪɟɞɨɜɢɳɿ, ɫɬɪɭɤɬɭɪɚ ɣ ɫɤɥɚɞɨɜɿ ɹɤɨɝɨ 
ɜɿɞɨɛɪɚɠɚɸɬɶɪɿɜɟɧɶɬɟɯɧɨɥɨɝɿɱɧɨɝɨɪɨɡɜɢɬɤɭɫɭɫɩɿɥɶɫɬɜɚɿɬɿɭɹɜɥɟɧɧɹɨɪɝɚɧɿɡɚɬɨɪɿɜ 
ɧɚɜɱɚɥɶɧɨɝɨɩɪɨɰɟɫɭ, ɹɤɿɞɨɦɿɧɭɸɬɶ ɫɶɨɝɨɞɧɿ [1,2,3,10,23]. ɓɟɨɞɧɢɦɮɚɤɬɨɪɨɦ, ɳɨ 
ɜɩɥɢɜɚɽɧɚɩɨɡɢɬɢɜɧɟɪɿɲɟɧɧɹɩɪɨɛɥɟɦɢ, ɜɢɫɬɭɩɚɽɧɟɫɮɨɪɦɨɜɚɧɿɫɬɶɭɡɝɚɞɚɧɿɣɜɢɳɟ 
ɩɚɪɚɞɢɝɦɿ ɨɫɜɿɬɢ ɩɿɞɯɨɞɿɜ ɞɨ ʀʀ ɪɟɚɥɿɡɚɰɿʀ ɜ ɪɿɡɧɢɯ ɜɢɞɚɯ ɧɚɜɱɚɥɶɧɨʀ ɞɿɹɥɶɧɨɫɬɿ ɿ ɧɚ 
ɪɿɡɧɢɯ ɟɬɚɩɚɯ ɧɚɜɱɚɧɧɹ. Ɍɚɤɢɦ ɱɢɧɨɦ, ɧɟɨɛɯɿɞɧɨɸ ɭɦɨɜɨɸ ɨɧɨɜɥɟɧɧɹɦɲɤɨɥɢ ɫɬɚɽ 
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ɩɨɲɭɤ ɧɟ ɬɿɥɶɤɢ ɧɨɜɢɯ ɫɩɨɫɨɛɿɜ ɨɰɿɧɤɢ ɧɚɜɱɚɥɶɧɨʀ ɞɿɹɥɶɧɨɫɬɿ, ɱɚɫɬɢɧɚ ɹɤɢɯ 
ɡɞɿɣɫɧɸɽɬɶɫɹɫɭɛ
ɽɤɬɨɦɧɚɜɱɚɧɧɹ, ɚɥɟɣɫɬɜɨɪɟɧɧɹɦɟɬɨɞɢɤʀɯɪɟɚɥɿɡɚɰɿʀ. 
ɍɞɚɧɿɣɪɨɛɨɬɿɦɢ ɪɨɡɝɥɹɧɟɦɨɩɢɬɚɧɧɹ ɨɛʉɪɭɧɬɭɜɚɧɧɹɦɟɬɨɞɢɤ, ɳɨɞɨɡɜɨɥɹɸɬɶ 
ɮɨɪɦɭɜɚɬɢɤɨɧɬɨɪɨɥɶɧɨɨɰɿɧɸɜɚɥɶɧɿɭɦɿɧɧɹɭɱɧɿɜɭɩɪɨɰɟɫɿɩɿɡɧɚɜɚɥɶɧɨʀɞɿɹɥɶɧɨɫɬɿ, 
ɳɨ ɩɪɨɬɿɤɚɽ ɩɪɢ ɜɢɤɨɧɚɧɧɿ ɮɿɡɢɱɧɨɝɨ ɧɚɜɱɚɥɶɧɨɝɨ ɥɚɛɨɪɚɬɨɪɧɨɝɨ ɟɤɫɩɟɪɢɦɟɧɬɭ ɜ 
ɤɨɦɩµɸɬɟɪɧɨ ɨɪɿɽɧɬɨɜɚɧɨɦɭ ɧɚɜɱɚɥɶɧɨɦɭ ɫɟɪɟɞɨɜɢɳɿ [11,14,15,17]. ɇɚ ɧɚɲ ɩɨɝɥɹɞ, 
ɫɚɦɟ ɜ ɩɪɨɰɟɫɿ ɫɚɦɨɫɬɿɣɧɨɝɨ ɞɨɫɥɿɞɠɟɧɧɹ ɮɿɡɢɱɧɨʀ ɪɟɚɥɶɧɨɫɬɿ, ɹɤɢɦ ɽ ɧɚɜɱɚɥɶɧɢɣ 
ɥɚɛɨɪɚɬɨɪɧɢɣɟɤɫɩɟɪɢɦɟɧɬɭɤɭɪɫɿɮɿɡɢɤɢɫɟɪɟɞɧɶɨʀɲɤɨɥɢ, ɩɪɨɹɜɥɹɽɬɶɫɹɦɨɠɥɢɜɿɫɬɶ 
ɮɨɪɦɭɜɚɧɧɹɫɢɫɬɟɦɢɤɨɧɬɪɨɥɶɧɨɨɰɿɧɸɜɚɥɶɧɢɯɭɦɿɧɶ. ɐɹ  ɦɨɠɥɢɜɿɫɬɶɪɟɚɥɿɡɭɽɬɶɫɹɡɚ 
ɪɚɯɭɧɨɤɬɨɝɨ, ɳɨɭɱɟɧɶɩɨɜɢɧɟɧɩɪɚɜɢɥɶɧɨɨɰɿɧɸɜɚɬɢɫɜɨɸɞɿɹɥɶɧɿɫɬɶɧɚɜɫɿɯɟɬɚɩɚɯ 
ɫɚɦɨɫɬɿɣɧɨɝɨ ɞɨɫɥɿɞɠɟɧɧɹ, ɩɪɢɣɦɚɬɢ ɪɿɲɟɧɧɹ, ɧɟɫɭɩɟɪɟɱɧɿɫɬɶ ɹɤɢɯ ɜɢɡɧɚɱɚɽɬɶɫɹ 
ɜɥɚɫɬɢɜɨɫɬɹɦɢ ɞɨɫɥɿɞɠɭɜɚɧɨɝɨ ɮɪɚɝɦɟɧɬɚ ɮɿɡɢɱɧɨʀ ɪɟɚɥɶɧɨɫɬɿ. Ɍɚɤɢɦ ɱɢɧɨɦ, 
ɮɨɪɦɭɜɚɧɧɹɣɪɨɡɜɢɬɨɤ  ɤɨɧɬɪɨɥɶɧɨɨɰɿɧɸɜɚɥɶɧɢɯɭɦɿɧɶɭɱɧɹɜɿɞɛɭɜɚɽɬɶɫɹɜɩɪɨɰɟɫɿ 
ɨɛ
ɽɤɬɢɜɿɡɚɰɿʀ ɜɥɚɫɧɢɯ ɡɧɚɧɶ, ɭɦɿɧɶ ɿ ɧɚɜɢɱɨɤ, ɨɰɿɧɸɜɚɧɧɹ ɩɪɚɜɢɥɶɧɨɫɬɿ ɩɪɢɣɧɹɬɬɹ 
ɪɿɲɟɧɶ, ɬɨɛɬɨɨɰɿɧɸɜɚɧɧɹɜɥɚɫɧɨɝɨɩɨɜɨɞɠɟɧɧɹɜɨɛ
ɽɤɬɢɜɧɨɦɭɫɜɿɬɿ. 
ɉɪɢɣɧɹɬɬɹ ɪɿɲɟɧɧɹ ɩɪɨ ɧɚɫɬɭɩɧɭ ɞɿɹɥɶɧɿɫɬɶ ɧɚ ɨɫɧɨɜɿ ɤɨɧɬɪɨɥɸ ɫɢɬɭɚɰɿʀ, ɭ 
ɮɨɪɦɭɜɚɧɧɿ ɹɤɨʀ ɫɭɛ
ɽɤɬɧɚɜɱɚɥɶɧɨʀ ɞɿɹɥɶɧɨɫɬɿ ɛɟɪɟɛɟɡɩɨɫɟɪɟɞɧɸɭɱɚɫɬɶ, ɭɜɢɩɚɞɤɭ 
ɨɩɟɪɭɜɚɧɧɹ  ɨɛ
ɽɤɬɚɦɢɮɿɡɢɱɧɨʀɪɟɚɥɶɧɨɫɬɿɞɢɤɬɭɽɬɶɫɹɫɚɦɨɸɮɿɡɢɱɧɨɸɪɟɚɥɶɧɿɫɬɸ. ɍ 
ɰɶɨɦɭɜɢɩɚɞɤɭɫɢɫɬɟɦɚɨɛɦɟɠɟɧɶɩɨɜɨɞɠɟɧɧɹɭɱɧɹɡɚɥɟɠɢɬɶɜɿɞɩɪɢɪɨɞɢɮɿɡɢɱɧɨɝɨ 
ɨɛ
ɽɤɬɚ, ɩɪɢɣɧɹɬɨʀ ɦɟɬɨɞɢɤɢ ɞɨɫɥɿɞɠɟɧɧɹ ɣ ɬɢɯ ɡɧɚɧɶ ɩɪɨ ɩɨɜɟɞɿɧɤɭ  ɮɿɡɢɱɧɨɝɨ 
ɨɛ
ɽɤɬɚ, ɹɤɿɩɟɪɟɞɭɸɬɶɞɨɫɥɿɞɠɟɧɧɸ. 
Ɂɧɚɱɧɨ ɫɤɥɚɞɧɿɲɨɸ ɜɢɹɜɥɹɽɬɶɫɹ ɫɩɪɚɜɚ ɬɨɞɿ, ɤɨɥɢ «ɭɱɚɫɬɶ» ɭ ɞɨɫɥɿɞɠɟɧɧɿ 
ɩɪɢɣɦɚɽ ɫɩɟɰɿɚɥɿɡɨɜɚɧɚ ɬɟɯɧɿɤɚ, ɧɚɩɪɢɤɥɚɞ ɡɚɫɨɛɢ ɧɚɜɱɚɥɶɧɨʀ ɞɿɹɥɶɧɨɫɬɿ ɧɚ ɛɚɡɿ 
ɿɧɮɨɪɦɚɰɿɣɧɨɤɨɦɭɧɿɤɚɰɿɣɧɢɯ ɬɟɯɧɨɥɨɝɿɣ (ȱɄɌ). ɐɟ ɩɪɢɜɨɞɢɬɶ ɞɨ ɩɟɪɟɪɨɡɩɨɞɿɥɭ 
ɱɚɫɬɨɤ ɪɨɥɶɨɜɨʀ ɭɱɚɫɬɿ ɦɿɠ ɭɱɚɫɧɢɤɚɦɢ ɧɚɜɱɚɥɶɧɨɝɨ ɞɨɫɥɿɞɠɟɧɧɹ, ɬɨɦɭɳɨ ɱɚɫɬɢɧɚ 
©ɞɿɹɥɶɧɨɫɬɿ» ɡɞɿɣɫɧɸɽɬɶɫɹɡɚɫɨɛɨɦȱɄɌ. ɉɪɢɰɶɨɦɭɡɧɚɱɢɦɿɫɬɶɜɩɥɢɜɭɡɚɫɨɛɿɜȱɄɌɧɚ 
ɩɪɨɰɟɫɿɪɟɡɭɥɶɬɚɬɢɞɨɫɥɿɞɠɟɧɧɹɡɚɥɟɠɢɬɶ, ɜɨɫɧɨɜɧɨɦɭ, ɜɿɞɹɤɨɫɬɿɧɚɡɜɚɧɢɯɡɚɫɨɛɿɜɿ 
ɰɿɥɟɣʀɯɜɢɤɨɪɢɫɬɚɧɧɹ. 
ɍɠɟ ɫɶɨɝɨɞɧɿ ɧɚ ɩɿɞɫɬɚɜɿ ɧɚɤɨɩɢɱɟɧɨɝɨ ɞɨɫɜɿɞɭ ɦɨɠɧɚ ɫɬɜɟɪɞɠɭɜɚɬɢ, ɳɨ 
ɜɢɤɨɪɢɫɬɚɧɧɹ ɡɚɫɨɛɿɜ ȱɄɌ ɭ ɩɪɨɰɟɫɿ ɜɢɤɨɧɚɧɧɹ ɥɚɛɨɪɚɬɨɪɧɢɯ ɪɨɛɿɬ ɡ ɮɿɡɢɤɢ 
ɞɚɽ ɦɨɠɥɢɜɿɫɬɶ ɪɟɚɥɿɡɚɰɿʀ ɤɨɦɩ
ɸɬɟɪɧɨɝɨ ɟɤɫɩɟɪɢɦɟɧɬɭ ɪɿɡɧɨɝɨ ɪɿɜɧɹ 
ɚɜɬɨɦɚɬɢɡɨɜɚɧɨɫɬɿ, ɩɪɨɜɟɞɟɧɧɹ ɜɿɪɬɭɚɥɶɧɨɝɨ ɤɨɦɩ
ɸɬɟɪɧɨɝɨ ɟɤɫɩɟɪɢɦɟɧɬɭ, 
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ɡɚɫɬɨɫɭɜɚɧɧɹ ɫɬɚɧɞɚɪɬɧɢɯ ɚɛɨ ɩɟɞɚɝɨɝɿɱɧɨ ɨɪɿɽɧɬɨɜɚɧɢɯ ɩɪɨɝɪɚɦɧɢɯ ɡɚɫɨɛɿɜ ɞɥɹ 
ɨɛɪɨɛɤɢ, ɡɛɟɪɿɝɚɧɧɹ ɬɚ ɩɪɟɡɟɧɬɚɰɿʀ ɪɟɡɭɥɶɬɚɬɿɜ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɝɨ ɞɨɫɥɿɞɠɟɧɧɹ. 
Ɍɚɤɢɦ ɱɢɧɨɦ, ɨɪɝɚɧɿɡɚɰɿɹ ɧɚɜɱɚɥɶɧɨʀ ɞɿɹɥɶɧɨɫɬɿ ɜ ɤɨɦɩµɸɬɟɪɧɨ ɨɪɿɽɧɬɨɜɚɧɨɦɭ 
ɧɚɜɱɚɥɶɧɨɦɭɫɟɪɟɞɨɜɢɳɿɜɩɪɨɰɟɫɿɧɚɜɱɚɧɧɹɮɿɡɢɤɢɡɧɚɯɨɞɢɬɶɜɫɟɛɿɥɶɲɟɩɨɲɢɪɟɧɧɹ 
ɜ ɫɟɪɟɞɧɿɣ ɲɤɨɥɿ. ɉɟɪɟɜɚɝɢ ɣ ɧɟɞɨɥɿɤɢ ɤɨɦɩ
ɸɬɟɪɧɨɝɨ ɟɤɫɩɟɪɢɦɟɧɬɭ ɜ ɩɪɨɰɟɫɿ 
ɜɢɜɱɟɧɧɹ ɲɤɿɥɶɧɨʀ ɮɿɡɢɤɢ ɡɧɚɣɲɥɢ ɲɢɪɨɤɟ ɜɿɞɨɛɪɚɠɟɧɧɹ ɜ ɫɩɟɰɿɚɥɶɧɿɣ ɥɿɬɟɪɚɬɭɪɿ 
[12,18,21,22]. Ɉɞɧɚɤ, ɜɢɛɿɪɮɨɪɦɢ  ɤɨɦɩ
ɸɬɟɪɧɨɨɪɿɽɧɬɨɜɚɧɨʀɥɚɛɨɪɚɬɨɪɧɨʀɪɨɛɨɬɢɦɚɽ 
ɜɢɡɧɚɱɚɬɢɫɹ ɩɟɞɚɝɨɝɿɱɧɨɸ ɞɨɰɿɥɶɧɿɫɬɸ ɜɢɤɨɪɢɫɬɚɧɧɹ ɡɚɫɨɛɿɜ ɿɧɮɨɪɦɚɰɿɣɧɨ-
ɤɨɦɭɧɿɤɚɰɿɣɧɢɯɬɟɯɧɨɥɨɝɿɣɞɥɹɮɨɪɦɭɜɚɧɧɹɜɢɡɧɚɱɟɧɢɯɭɦɿɧɶ. 
ɇɚɩɪɢɤɥɚɞ, ɭɜɢɩɚɞɤɭɚɜɬɨɦɚɬɢɡɨɜɚɧɨɝɨɤɨɦɩ
ɸɬɟɪɧɨɝɨɟɤɫɩɟɪɢɦɟɧɬɭ, ɡɚɝɚɥɶɧɚ 
ɫɬɪɭɤɬɭɪɚ ɹɤɨɝɨ ɧɚɜɟɞɟɧɚ ɧɚ ɦɚɥ. 1, ɦɿɠ ɞɨɫɥɿɞɠɭɜɚɧɨɸ ɮɿɡɢɱɧɨɸ ɪɟɚɥɶɧɿɫɬɸ 
(«Ɉɛ
ɽɤɬ ɞɨɫɥɿɞɠɟɧɧɹ») ɿ ɭɱɧɟɦɪɨɡɬɚɲɨɜɚɧɚ ɣ ɩɟɜɧɢɦ ɱɢɧɨɦ «ɪɟɚɝɭɽ» ɧɚ ɫɢɬɭɚɰɿɸ 
ɞɨɫɥɿɞɠɟɧɧɹ ɤɨɦɩµɸɬɟɪɧɨ ɨɪɿɽɧɬɨɜɚɧɚ ɫɢɫɬɟɦɚ ɜɢɦɿɪɭ, ɨɛɪɨɛɤɢ ɣ ɩɨɞɚɧɧɹ 
ɪɟɡɭɥɶɬɚɬɿɜɞɨɫɥɿɞɠɟɧɧɹ.  
  
Ɋɢɫ. 1 
Ⱥɜɬɨɦɚɬɢɡɨɜɚɧɟɧɚɜɱɚɥɶɧɟɞɨɫɥɿɞɠɟɧɧɹɽɚɩɚɪɚɬɧɨɨɪɿɽɧɬɨɜɚɧɢɦɞɨɫɥɿɞɠɟɧɧɹɦ 
ɪɟɚɥɶɧɢɯɮɿɡɢɱɧɢɯɩɪɨɰɟɫɿɜ. 
ɇɚɦɚɥ. 2 ɩɨɤɚɡɚɧɨɩɪɢɤɥɚɞɤɨɦɩµɸɬɟɪɧɨɨɪɿɽɧɬɨɜɚɧɨʀɧɚɜɱɚɥɶɧɨʀɥɚɛɨɪɚɬɨɪɧɨʀ 
ɭɫɬɚɧɨɜɤɢ ɞɥɹ ɜɢɡɧɚɱɟɧɧɹ ɩɪɢɫɤɨɪɟɧɧɹɩɿɞ ɱɚɫ ɪɿɜɧɨɡɦɿɧɧɨɝɨ ɪɭɯɭ (ɡ ɭɡɝɨɞɠɭɸɱɢɦ 
ɩɪɢɫɬɪɨɽɦ). 
Ⱦɚɬɱɢɤɢ 
Ɉɛ¶ɽɤɬ 
ɞɨɫɥɿɞɠɟɧɧɹ 
ɍɡɝɨɞɠɭɸɱɢɣ 
ɩɪɢɫɬɪɿɣ  
Ʉɨɦɩ¶ɸɬɟɪ 
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Ɋɢɫ. 2 
Ʉɨɧɬɪɨɥɶ ɿ ɨɰɿɧɸɜɚɧɧɹ ɪɟɡɭɥɶɬɚɬɿɜ ɞɨɫɥɿɞɠɟɧɧɹ (ɿɧɬɟɪɩɪɟɬɚɰɿɹ, ɭɡɚɝɚɥɶɧɟɧɧɹ, 
ɩɪɢɣɧɹɬɬɹ ɪɿɲɟɧɧɹ ɩɪɨ ɩɨɞɚɥɶɲɭ ɞɿɹɥɶɧɿɫɬɶ ɣ ɬɞ.) ɭ ɰɶɨɦɭ ɜɢɩɚɞɤɭ ɡɞɿɣɫɧɸɽɬɶɫɹ 
ɭɱɧɟɦ ɧɚ ɨɫɧɨɜɿ ɡɨɪɨɜɨɝɨ ɚɧɚɥɿɡɭ ɟɤɪɚɧɧɨɝɨ ɨɛɪɚɡɚ. ɉɪɢɤɥɚɞ ɬɚɤɨɝɨ ɨɛɪɚɡɚ, 
ɨɬɪɢɦɚɧɨɝɨ ɩɪɢ ɧɚɜɱɚɥɶɧɨɦɭ ɞɨɫɥɿɞɠɟɧɧɿ ɪɚɜɧɨɩɪɢɫɤɨɪɟɧɨɝɨ ɪɭɯɭ, ɩɨɤɚɡɚɧɢɣ ɧɚ 
ɦɚɥ. 3. 
 
Ɋɢɫ. 3 
Ɉɱɟɜɢɞɧɨ, ɩɪɚɜɢɥɶɧɿɫɬɶɜɢɤɨɧɚɧɧɹɩɨɫɬɚɜɥɟɧɨɝɨɡɚɜɞɚɧɧɹɜɢɡɧɚɱɚɽɬɶɫɹɭɱɧɟɦ 
ɬɿɥɶɤɢ ɩɨɪɿɜɧɹɧɧɹɦ ɩɪɟɞɫɬɚɜɥɟɧɢɯ ɧɚ ɟɤɪɚɧɿ ɪɟɡɭɥɶɬɚɬɿɜ ɡ ɜɿɞɨɦɢɦɢ ɣɨɦɭ ɡ ɬɟɨɪɿʀ 
ɝɪɚɮɿɱɧɢɦɢ ɡɨɛɪɚɠɟɧɧɹɦɢ ɩɟɜɧɢɯ ɮɭɧɤɰɿɨɧɚɥɶɧɢɯ ɡɚɥɟɠɧɨɫɬɟɣ (ɤɨɧɬɪɨɥɶɧɨ-
ɨɰɿɧɸɜɚɥɶɧɚ ɞɿɹɥɶɧɿɫɬɶ ɧɚ ɨɫɧɨɜɿ ɧɨɪɦɚɬɢɜɧɨɜɢɡɧɚɱɟɧɨɝɨ ɡɧɚɧɧɹ). ɍ ɜɢɩɚɞɤɭ 
ɜɢɹɜɥɟɧɧɹ ɪɨɡɛɿɠɧɨɫɬɿ (ɭ ɜɢɩɚɞɤɭ ɪɨɡɛɿɠɧɨɫɬɿ ɮɨɪɦɢ ɝɪɚɮɿɱɧɢɯ ɨɛɪɚɡɿɜ, ɳɨ 
ɫɩɪɢɣɦɚɸɬɶɫɹ ɜɿɡɭɚɥɶɧɨ) ɨɰɿɧɢɬɢ ɩɪɢɱɢɧɭ ɰɶɨɝɨ ɭɱɧɟɜɿ ɞɨɫɢɬɶ  ɫɤɥɚɞɧɨ, ɬɨɦɭ ɳɨ 
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ɣɨɦɭɧɟ ɜɿɞɨɦɢɣ ɫɬɭɩɿɧɶ ɭɱɚɫɬɿ ɜ ɰɶɨɦɭ ɩɪɨɰɟɫɿ ɤɨɦɩµɸɬɟɪɧɨ ɨɪɿɽɧɬɨɜɚɧɨʀ ɫɢɫɬɟɦɢ 
ɜɢɦɿɪɸɜɚɧɧɹ (ɄɈɋȼ) [16]. 
ɓɟɛɿɥɶɲɫɤɥɚɞɧɢɦɽɩɢɬɚɧɧɹɿɧɬɟɪɩɪɟɬɚɰɿʀɪɟɡɭɥɶɬɚɬɿɜɞɨɫɥɿɞɠɟɧɧɹɭɜɢɩɚɞɤɭ 
ɜɿɪɬɭɚɥɶɧɨɝɨɤɨɦɩ
ɸɬɟɪɧɨɝɨɟɤɫɩɟɪɢɦɟɧɬɭ, ɡɚɝɚɥɶɧɚɫɬɪɭɤɬɭɪɚɹɤɨɝɨɩɨɞɚɧɚɧɚɦɚɥ. 4 
 
Ɋɢɫ. 4 
ɍ ɰɶɨɦɭ ɜɢɩɚɞɤɭ ɮɚɤɬɢɱɧɨ ɜɫɹ ɧɚɜɱɚɥɶɧɚ ɞɿɹɥɶɧɿɫɬɶ ɫɭɛ
ɽɤɬɚ ɧɚɜɱɚɧɧɹ 
ɜɿɞɛɭɜɚɽɬɶɫɹɧɟɡɮɿɡɢɱɧɨɸɪɟɚɥɶɧɿɫɬɸ, ɳɨɡɚɩɪɨɩɨɧɨɜɚɧɚɣɨɦɭɞɥɹ  ɞɨɫɥɿɞɠɟɧɧɹ, ɚɡ 
ɦɚɬɟɦɚɬɢɱɧɨɸɦɨɞɟɥɥɸɞɚɧɨʀɪɟɚɥɶɧɨɫɬɿ, ɿɧɲɢɦɢɫɥɨɜɚɦɢɡɜɿɪɬɭɚɥɶɧɨɸɪɟɚɥɶɧɿɫɬɸ. 
ȼɿɪɬɭɚɥɶɧɟ ɧɚɜɱɚɥɶɧɟ ɞɨɫɥɿɞɠɟɧɧɹ ɽ ɞɨɫɥɿɞɠɟɧɧɹɦ ɩɨɜɟɞɿɧɤɢ ɦɚɬɟɦɚɬɢɱɧɨʀ ɦɨɞɟɥɿ 
ɮɿɡɢɱɧɨɝɨ ɩɪɨɰɟɫɭ. Ɇɚɧɿɩɭɥɸɜɚɧɧɹ ɨɛ
ɽɤɬɚɦɢ ɜɿɪɬɭɚɥɶɧɨʀ ɪɟɚɥɶɧɨɫɬɿ, ɧɚɩɟɜɧɟ, 
ɮɨɪɦɭɽ ɫɢɫɬɟɦɭ ɩɪɢɣɧɹɬɬɹ ɪɿɲɟɧɶ ɧɚ ɨɫɧɨɜɿ ɤɨɧɬɪɨɥɶɧɨɨɰɿɧɸɜɚɥɶɧɢɯ ɞɿɣ, ɹɤɿ 
ɡɞɿɣɫɧɸɽɭɱɟɧɶɧɚɨɫɧɨɜɿɚɧɚɥɿɡɭɩɨɜɟɞɿɧɤɢɦɚɬɟɦɚɬɢɱɧɨʀɦɨɞɟɥɿ [7,9]. 
ȼɿɞɨɦɨ, ɳɨ ɿɫɧɭɸɬɶ ɞɨɫɢɬɶ ɟɮɟɤɬɢɜɧɿ ɫɢɫɬɟɦɢ ɩɿɞɝɨɬɨɜɤɢ ɨɩɟɪɚɬɨɪɿɜ, ɞɟ 
ɫɩɟɰɿɚɥɶɧɿ ɬɪɟɧɚɠɟɪɢ, ɩɨɛɭɞɨɜɚɧɿ ɧɚ ɨɫɧɨɜɿ ɜɿɪɬɭɚɥɶɧɨɝɨ ɦɨɞɟɥɸɜɚɧɧɹ ɫɢɬɭɚɰɿɣ ɭ 
ɤɟɪɨɜɚɧɢɯ ɨɛ
ɽɤɬɚɯ, ɞɨɡɜɨɥɹɸɬɶ ɪɨɡɜɢɜɚɬɢ ɜ ɨɩɟɪɚɬɨɪɿɜ ɩɟɜɧɿ ɧɚɜɢɱɤɢ ɩɨɜɟɞɿɧɤɢ ɜ 
ɪɿɡɧɢɯ ɫɢɬɭɚɰɿɹɯ [4]. ɑɚɫɬɨ ɞɨɰɿɥɶɧɿɫɬɶ ɡɚɫɬɨɫɭɜɚɧɧɹ ɜɿɪɬɭɚɥɶɧɨɝɨ ɮɿɡɢɱɧɨɝɨ 
ɟɤɫɩɟɪɢɦɟɧɬɭ ɜ ɫɟɪɟɞɧɿɣ ɲɤɨɥɿ ɨɛʉɪɭɧɬɨɜɭɽɬɶɫɹ ɫɚɦɟ ɿɫɧɭɜɚɧɧɹɦ ɜɢɳɟɨɩɢɫɚɧɢɯ 
ɬɪɟɧɚɠɟɪɿɜ. Ɍɚɤɟɩɨɪɿɜɧɹɧɧɹ, ɧɚɧɚɲɩɨɝɥɹɞ, ɧɟɦɨɠɟɛɭɬɢɤɨɪɟɤɬɧɢɦɜɫɢɥɭɬɨɝɨ, ɳɨ 
ɡɚɜɞɚɧɧɹɣɰɿɥɿɡɚɫɬɨɫɭɜɚɧɧɹɩɨɪɿɜɧɸɜɚɧɢɯɫɢɫɬɟɦɩɪɢɧɰɢɩɨɜɨɪɿɡɧɿ, ɯɨɱɚɣɬɿɣɿɧɲɿ 
ɫɢɫɬɟɦɢ ɩɪɢɡɧɚɱɟɧɿ ɞɥɹ ɧɚɜɱɚɧɧɹ. ɍ ɬɨɣ ɱɚɫ, ɹɤ ɨɩɟɪɚɬɨɪɢ ɨɫɜɨɸɸɬɶ ɦɨɞɟɥɿ 
ɩɨɜɟɞɿɧɤɢ ɲɬɭɱɧɨ ɫɬɜɨɪɟɧɢɯ ɬɟɯɧɿɱɧɢɯ ɫɢɫɬɟɦ ɭ ɲɬɭɱɧɨ ɫɬɜɨɪɟɧɨɦɭ ɞɥɹ ɰɶɨɝɨ 
ɫɟɪɟɞɨɜɢɳɿ, ɭɱɧɟɜɿ ɩɪɨɩɨɧɭɸɬɶ ɭ ɲɬɭɱɧɿɣ ɫɢɫɬɟɦɿ ɜɢɜɱɚɬɢ ɮɿɡɢɱɧɭ ɪɟɚɥɶɧɿɫɬɶ, 
©ɩɨɜɟɞɿɧɤɚ» ɹɤɨʀ ɜɢɡɧɚɱɚɽɬɶɫɹ ɧɟɡɚɥɟɠɧɢɦɢ ɜɿɞ ɥɸɞɢɧɢ ɡɚɤɨɧɚɦɢ ɩɪɢɪɨɞɢ. 
Ɉɱɟɜɢɞɧɨ, ɳɨɬɭɬɽɦɟɬɨɞɨɥɨɝɿɱɧɟɩɪɨɬɢɪɿɱɱɹ, ɩɪɨɹɜɹɤɨɝɨɬɿɥɶɤɢɧɚɩɟɪɲɢɣɩɨɝɥɹɞ 
ɧɟɜɩɥɢɜɚɽɧɚɤɿɧɰɟɜɿɪɟɡɭɥɶɬɚɬɢ  ʀɯɡɚɫɬɨɫɭɜɚɧɧɹ. Ʉɪɿɦɬɨɝɨ, ɧɚɜɱɚɥɶɧɟɞɨɫɥɿɞɠɟɧɧɹ 
Ɇɚɬɟɦɚɬɢɱɧɚ 
ɦɨɞɟɥɶɮɿɡɢɱɧɨɝɨ 
ɩɪɨɰɟɫɭɹɜɢɳɚ 
ɪɿɡɧɨɝɨɫɬɭɩɟɧɹ 
ɭɡɚɝɚɥɶɧɟɧɨɫɬɿɬɚ 
ɫɤɥɚɞɧɨɫɬɿ 
ɞɨɫɤɨɧɚɥɨɫɬɿ 
ɦɨɞɟɥɿ) 
ɉɪɨɝɪɚɦɧɚ 
ɪɟɚɥɿɡɚɰɿɹ 
ɦɚɬɟɦɚɬɢɱɧɨʀ 
ɦɨɞɟɥɿɮɿɡɢɱɧɨɝɨ 
ɩɪɨɰɟɫɭɹɜɢɳɚ 
ɉɪɟɡɟɧɬɚɰɿɹɧɚ 
ɟɤɪɚɧɿɤɨɦɩ¶ɸɬɟɪɚ 
ɦɚɬɟɦɚɬɢɱɧɨʀ 
ɦɨɞɟɥɿɮɿɡɢɱɧɨɝɨ 
ɩɪɨɰɟɫɭɹɜɢɳɚɹɤ 
ɜɿɞɟɨɪɹɞɭɡ 
ɦɨɠɥɢɜɿɫɬɸ 
ɿɧɬɟɪɚɤɬɢɜɧɨʀ 
ɜɡɚɽɦɨɞɿʀɜɫɢɫɬɟɦɿ 
©ɭɱɟɧɶɤɨɦɩ¶ɸɬɟɪ» 
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ɪɨɡɝɥɹɞɚɽɬɶɫɹ ɜ ɩɟɞɚɝɨɝɿɰɿ ɹɤ ɞɿɹɥɶɧɿɫɬɶ, ɫɩɪɹɦɨɜɚɧɚ ɧɚ ɫɬɜɨɪɟɧɧɹ ɹɤɿɫɧɨ ɧɨɜɢɯ 
ɰɿɧɧɨɫɬɟɣ, ɜɚɠɥɢɜɢɯ ɞɥɹ ɪɨɡɜɢɬɤɭ ɨɫɨɛɢɫɬɨɫɬɿ, ɧɚ ɨɫɧɨɜɿ ɫɚɦɨɫɬɿɣɧɨɝɨ ɩɪɢɞɛɚɧɧɹ 
ɭɱɧɹɦɢɫɭɛ
ɽɤɬɢɜɧɨɧɨɜɢɯ, ɡɧɚɱɢɦɢɯ ɞɥɹɧɢɯ ɡɧɚɧɶ. ȼɿɞɩɨɜɿɞɧɨ ɿɡɰɢɦ, ɩɪɢɧɰɢɩɨɜɨ 
ɜɿɞɪɿɡɧɹɸɬɶɫɹɦɟɬɨɞɢɤɢɜɢɤɨɪɢɫɬɚɧɧɹɤɨɦɩµɸɬɟɪɧɨɨɪɿɽɧɬɨɜɚɧɢɯɡɚɫɨɛɿɜ [5,20]. 
ɈɫɬɚɧɧɿɦɱɚɫɨɦɨɞɟɪɠɭɽɜɫɟɛɿɥɶɲɨɝɨɩɨɲɢɪɟɧɧɹɡɚɫɬɨɫɭɜɚɧɧɹɡɚɫɨɛɿɜȱɄɌɞɥɹ 
ɦɚɬɟɦɚɬɢɱɧɨʀ ɨɛɪɨɛɤɢɣ ɝɪɚɮɿɱɧɨʀ ɩɪɟɡɟɧɬɚɰɿʀ ɪɟɡɭɥɶɬɚɬɿɜ ɧɚɬɭɪɧɨɝɨ ɥɚɛɨɪɚɬɨɪɧɨɝɨ 
ɞɨɫɥɿɞɠɟɧɧɹ. ɋɚɦɟ ɬɚɤɢɣ ɩɿɞɯɿɞ ɞɨ ɨɪɝɚɧɿɡɚɰɿʀ ɤɨɦɩµɸɬɟɪɧɨ ɨɪɿɽɧɬɨɜɚɧɨʀ 
ɥɚɛɨɪɚɬɨɪɧɨʀ ɪɨɛɨɬɢ ɞɚɽɦɨɠɥɢɜɿɫɬɶ ɞɥɹ ɩɨɜɧɨɰɿɧɧɨɝɨ ɮɨɪɦɭɜɚɧɧɹ ɜ ɭɱɧɹ ɫɢɫɬɟɦɢ 
ɤɨɧɬɪɨɥɶɧɨɨɰɿɧɸɜɚɥɶɧɢɯɭɦɿɧɶ. 
ɇɚɩɪɢɤɥɚɞ, ɜ ɪɟɡɭɥɶɬɚɬɿ ɜɢɤɨɪɢɫɬɚɧɧɹ ɭɫɬɚɧɨɜɤɢ, ɧɚɜɟɞɟɧɨʀ ɧɚ ɦɚɥ. 2 (ɛɟɡ 
ɭɡɝɨɞɠɭɜɚɥɶɧɨɝɨ ɩɪɢɫɬɪɨɸ), ɭɱɟɧɶ ɡɚɩɨɜɧɢɜ ɬɚɛɥɢɰɸ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɢɯ ɡɧɚɱɟɧɶ 
ɡɚɥɟɠɧɨɫɬɿ ɩɪɨɣɞɟɧɨɝɨ ɲɥɹɯɭ ɜɿɞ ɱɚɫɭ ɭ ɜɢɩɚɞɤɭ ɪɿɜɧɨɩɪɢɫɤɨɪɟɧɨɝɨ ɪɭɯɭ ɛɟɡ 
ɩɨɱɚɬɤɨɜɨʀɲɜɢɞɤɨɫɬɿ (ɦɚɥ. 5). 
Ƚɨɞɢɧɚ 
ɪɭɯɨɜɿ,     
ɫ) 
ɉɪɨɣɞɟɧɢɣ     
ɲɥɹɯ, (ɦ) 
1 2,43 
2 9,72 
3 21,87 
4 38,88 
5 60,75 
6 87,48 
 
Ɋɢɫ. 5 
ȼɢɤɨɪɢɫɬɚɧɧɹ ɫɬɚɧɞɚɪɬɧɨɝɨ ɞɨɞɚɬɤɚ Excel ɞɚɽ ɦɨɠɥɢɜɿɫɬɶ ɨɞɟɪɠɚɬɢ ɧɚ ɟɤɪɚɧɿ 
ɤɨɦɩ
ɸɬɟɪɚɝɪɚɮɿɤɲɭɤɚɧɨʀɡɚɥɟɠɧɨɫɬɿ (ɦɚɥ. 6).  ɉɨɛɭɞɨɜɚɥɿɧɿʀɬɪɟɧɞɚɞɚɽɦɨɠɥɢɜɿɫɬɶ 
ɨɞɟɪɠɚɬɢɚɩɪɨɤɫɢɦɚɰɿɸɿɧɚʀʀɨɫɧɨɜɿɜɢɡɧɚɱɢɬɢɩɪɢɫɤɨɪɟɧɧɹɪɭɯɭ (ɭɰɶɨɦɭɜɢɩɚɞɤɭɚ 
= 4,86 ɦɫ2). 
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Ɋɢɫ.6. 
ɇɚɦɚɥ. 7 ɧɚɜɟɞɟɧɢɣɩɪɢɤɥɚɞɜɢɤɨɪɢɫɬɚɧɧɹɩɟɞɚɝɨɝɿɱɧɨɝɨɩɪɨɝɪɚɦɧɨɝɨɡɚɫɨɛɭ 
ɉɉɁ) GRAN1, ɹɤɢɦɢ ɤɨɦɩɥɟɤɬɭɸɬɶɫɹ ɤɥɚɫɢɤɨɦɩɥɟɤɫɢ ɲɤɿɥɶɧɢɯ ɤɚɛɿɧɟɬɿɜ 
ɿɧɮɨɪɦɚɬɢɤɢ ɍɤɪɚʀɧɢ[6,7]. Ⱥɜɬɨɦɚɬɢɱɧɚ ɚɩɪɨɤɫɢɦɚɰɿɹ, ɩɟɪɟɞɛɚɱɟɧɚ ɜ ɞɚɧɨɦɭ 
ɩɪɨɝɪɚɦɧɨɦɭɡɚɫɨɛɿ, ɬɚɤɨɠɞɨɩɨɦɚɝɚɽɜɢɡɧɚɱɢɬɢɲɭɤɚɧɟɩɪɢɫɤɨɪɟɧɧɹɪɭɯɭ. 
 
Ɋɢɫ. 7. 
ȱ ɭ ɜɢɩɚɞɤɭ ɜɢɤɨɪɢɫɬɚɧɧɹ ɞɨɞɚɬɤɚ Excel, ɿ ɭ ɜɢɩɚɞɤɭ ɜɢɤɨɪɢɫɬɚɧɧɹ ɉɉɁ 
GRAN1, ɭɱɟɧɶɧɚɤɨɠɧɨɦɭɟɬɚɩɿ ɪɨɛɨɬɢɦɚɽɦɨɠɥɢɜɿɫɬɶɤɨɧɬɪɨɥɸɜɚɬɢɣɨɰɿɧɸɜɚɬɢ 
ɜɥɚɫɧɿɞɿʀ, ɩɪɢɣɦɚɬɢɪɿɲɟɧɧɹɧɚɨɫɧɨɜɿɚɧɚɥɿɡɭɫɢɬɭɚɰɿʀ.  
ȼɢɫɧɨɜɤɢ. 
1. Ⱦɥɹ ɩɪɚɜɢɥɶɧɨɝɨ ɮɨɪɦɭɜɚɧɧɹ ɤɨɧɬɪɨɥɶɧɨɨɰɿɧɸɜɚɥɶɧɢɯ ɭɦɿɧɶ ɭɱɧɿɜ ɭ 
ɤɨɦɩµɸɬɟɪɧɨ ɨɪɿɽɧɬɨɜɚɧɨɦɭ ɫɟɪɟɞɨɜɢɳɿ ɜɟɥɢɤɟ ɡɧɚɱɟɧɧɹ ɦɚɽ ɩɨɪɹɞɨɤ 
ɜɢɤɨɪɢɫɬɚɧɧɹɡɚɫɨɛɿɜɧɚɜɱɚɥɶɧɨʀɞɿɹɥɶɧɨɫɬɿɧɚɛɚɡɿȱɄɌ. 
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2. ɇɚ ɩɟɪɲɢɯ ɟɬɚɩɚɯ ɡɚɫɬɨɫɭɜɚɧɧɹ ɡɚɫɨɛɿɜ ɧɚɜɱɚɥɶɧɨʀ ɞɿɹɥɶɧɨɫɬɿ ɧɚ ɛɚɡɿ ȱɄɌ 
ɞɨɰɿɥɶɧɢɦ ɽ ɡɚɫɬɨɫɭɜɚɧɧɹ ɬɚɤɢɯ ɡɚɫɨɛɿɜ, ɹɤɿ ɞɚɸɬɶ ɦɨɠɥɢɜɿɫɬɶ ɭɱɧɟɜɿ 
ɤɨɧɬɪɨɥɸɜɚɬɢɣɨɰɿɧɸɜɚɬɢɜɥɚɫɧɿɞɿʀɧɚɤɨɠɧɨɦɭɟɬɚɩɿɞɨɫɥɿɞɠɟɧɧɹ. 
3. Ɂɚɫɬɨɫɭɜɚɧɧɹɥɚɛɨɪɚɬɨɪɧɢɯɭɫɬɚɧɨɜɨɤɪɿɡɧɨɝɨɫɬɭɩɟɧɹɚɜɬɨɦɚɬɢɡɚɰɿʀ, ɚɬɢɦɛɿɥɶɲɟ 
ɜɿɪɬɭɚɥɶɧɨɝɨ ɤɨɦɩ
ɸɬɟɪɧɨɝɨ ɮɿɡɢɱɧɨɝɨ ɧɚɜɱɚɥɶɧɨɝɨ ɟɤɫɩɟɪɢɦɟɧɬɭ,  ɩɪɢɩɭɫɤɚɽ 
ɞɨɫɬɚɬɧɸɫɮɨɪɦɨɜɚɧɿɫɬɶɜ  ɭɱɧɿɜɤɨɧɬɪɨɥɶɧɨɨɰɿɧɸɜɚɥɶɧɢɯɭɦɿɧɶ. 
ɋɩɢɫɨɤɜɢɤɨɪɢɫɬɚɧɢɯɞɠɟɪɟɥ 
1. ȺɧɰɢɮɟɪɨɜɅɂ. ɗȼɆɜɨɛɭɱɟɧɢɢɮɢɡɢɤɟ.  - Ʉɭɪɫɤ: ɄȽɉɂ, 1991. - 181 ɫ. 
2. Ⱥɩɚɬɨɜɚɇ. ȼ. ɂɧɮɨɪɦɚɰɢɨɧɧɵɟɬɟɯɧɨɥɨɝɢɢɜɲɤɨɥɶɧɨɦɨɛɪɚɡɨɜɚɧɢɢ. – Ɇ.: ɂɈɒ 
ɊȺɈ, 1999. – 228 ɫ. 
3. Ȼɟɫɩɚɥɶɤɨ ȼɉ.. Ɉɛɪɚɡɨɜɚɧɢɟ ɢ ɨɛɭɱɟɧɢɟ ɫ ɭɱɚɫɬɢɟɦ ɤɨɦɩɶɸɬɟɪɨɜ ɩɟɞɚɝɨɝɢɤɚ 
ɬɪɟɬɶɟɝɨ ɬɵɫɹɱɟɥɟɬɢɹ. - Ɇ.: ɂɡɞɜɨ Ɇɨɫɤɨɜɫɤɨɝɨ ɩɫɢɯɨɥɨɝɨɫɨɰɢɚɥɶɧɨɝɨ 
ɢɧɫɬɢɬɭɬɚ 2002. – 352 ɫ. 
4. ȼɟɧɞɚȼɎ.  ɂɧɠɟɧɟɪɧɚɹ ɩɫɢɯɨɥɨɝɢɹ ɢ ɫɢɧɬɟɡ ɫɢɫɬɟɦ ɨɬɨɛɪɚɠɟɧɢɹ 
ɢɧɮɨɪɦɚɰɢɢ. - Ɇ.: Ɇɚɲɢɧɨɫɬɪɨɟɧɢɟ, 1975. - 395 ɫ. 
5. Ƚɨɧɱɚɪɭɤ ɋɄ., ɀɭɤ ɘȺ., Ɍɢɦɨɮɟɟɜ Ƚɘ. Ʉɨɧɰɟɩɬɭɚɥɶɧɚɹ ɦɨɞɟɥɶ 
ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɨɝɨ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɜ ɨɛɭɱɚɸɳɢɯ ɫɢɫɬɟɦɚɯ. /ȼɟɫɬɧɢɤ Ʉɉɂ.-
ɋɟɪȺɜɬɨɦɚɬɢɤɚɢɷɥɟɤɬɪɨɩɪɢɛɨɪɨɫɬɪɨɟɧɢɟ,-ʋɁɈ. -1993.-ɋ.132-138. 
6. ɀɚɥɞɚɤ Ɇ. ɂ. GRANȱ — ɦɚɬɟɦɚɬɢɤɚ ɞɥɹ ɜɫɟɯ (ɤɨɦɩɶɸɬɟɪɵ + ɩɪɨɝɪɚɦɦɵ). — 
1995. — ʋ 5(20). — ɋ. 72—76. 
7. ɀɭɤɘɈ. ȼɢɤɨɪɢɫɬɚɧɧɹ ɡɚɫɨɛLɜ ɧɨɜɢɯ iɧɮɨɪɦɚɰLɣɧɢɯ ɬɟɯɧɨɥɨɝLɣ ɭ ɧɚɜɱɚɥɶɧLɣ 
ɞɨɫɥLɞɧɢɰɶɤLɣɞLɹɥɶɧɨɫɬi // Ɏɿɡɢɤɚɬɚɚɫɬɪɨɧɨɦɿɹɜɲɤɨɥɿ. -  1997. -  ʋ 3.- ɋ. 4-7. 
8. ɀɭɤɘɈ. ȼɢɤɨɪɢɫɬɚɧɧɹɡɚɫɨɛɿɜɧɨɜɢɯɿɧɮɨɪɦɚɰɿɣɧɢɯɬɟɯɧɨɥɨɝɿɣɞɥɹɝɪɚɮɿɱɧɨɝɨ 
ɪɟɩɪɟɡɟɧɬɭɜɚɧɧɹ ɮɿɡɢɱɧɢɯ ɩɪɨɰɟɫɿɜ ɩɪɢ ɜɢɤɥɚɞɚɧɧɿ ɮɿɡɢɤɢ ɭ ɫɟɪɟɞɧɿɣ ɲɤɨɥɿ // 
ɇɨɜɿɬɟɯɧɨɥɨɝɿʀɧɚɜɱɚɧɧɹ: ɇɚɭɤ.- ɦɟɬɨɞ. ɡɛ. - Ʉɢʀɜ,1997.- ȼɢɩ. 21. - ɋ133-136. 
9. ɀɭɤɘɈ. Ⱦɨɫɥɿɞɠɟɧɧɹ ɜɩɥɢɜɭ ɿɧɮɨɪɦɚɰɿɣɧɢɯ ɿ ɤɨɦɭɧɿɤɚɰɿɣɧɢɯ ɬɟɯɧɨɥɨɝɿɣ ɧɚ 
ɮɨɪɦɭɜɚɧɧɹ ɨɫɨɛɢɫɬɿɫɧɢɯ ɹɤɨɫɬɟɣ ɭɱɧɿɜ ɡɚɝɚɥɶɧɨɨɫɜɿɬɧɿɯ ɧɚɜɱɚɥɶɧɢɯ ɡɚɤɥɚɞɿɜ / 
ȼɟɪɟɫɟɧɶ.-ʋ1(23), 2003.- ɋ. 18-22. 
10. ɀɭɤ ɘɈ. ȱɧɮɨɪɦɚɰɿɣɧɿ ɬɟɯɧɨɥɨɝɿʀ ɭ ɜɢɜɱɟɧɧɿ ɮɿɡɢɤɢ /Ɍɟɯɧɨɥɨɝɿʀ ɧɟɩɟɪɟɪɜɧɨʀ 
ɨɫɜɿɬɢ: ɩɪɨɛɥɟɦɢ, ɞɨɫɜɿɞ, ɩɟɪɫɩɟɤɬɢɜɢɪɨɡɜɢɬɤɭ /Ɂɛ. ɫɬɚɬɟɣ. – Ɇɢɤɨɥɚʀɜ, 2002. – ɋ. 
28 – 31. 
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11. ɀɭɤ ɘɈ. Ɉɪɝɚɧɿɡɚɰɿɹ ɧɚɜɱɚɥɶɧɨʀ ɞɿɹɥɶɧɨɫɬɿ ɭ ɤɨɦɩ¶ɸɬɟɪɧɨ ɨɪɿɽɧɬɨɜɚɧɨɦɭ 
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ɉɊɈȻɅȿɆɕɊȺɁȼɂɌɂəɄɈɇɌɊɈɅɖɇɈɈɐȿɇɈɑɇɕɏɍɆȿɇɂɃ 
ɍɑȺɓɂɏɋəȼɉɊɈɐȿɋɋȿɈȻɍɑȿɇɂəɎɂɁɂɄȿȼɍɋɅɈȼɂəɏ 
ɄɈɆɉɖɘɌȿɊɇɈɈɊɂȿɇɌɂɊɈȼȺɇɇɈɃɋɊȿȾɕ 
Ⱥɧɧɨɬɚɰɢɹ 
 ȼ ɫɬɚɬɶɟ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɜɨɩɪɨɫɵ, ɫɜɹɡɚɧɧɵɟ ɫ ɩɪɨɛɥɟɦɚɦɢ ɪɚɡɜɢɬɢɹ 
ɤɨɧɬɪɨɥɶɧɨɨɰɟɧɨɱɧɵɯ ɭɦɟɧɢɣ ɭɱɚɳɢɯɫɹ ɜ ɩɪɨɰɟɫɫɟ ɨɛɭɱɟɧɢɹ ɮɢɡɢɤɟ ɜ ɭɫɥɨɜɢɹɯ 
ɤɨɦɩɶɸɬɟɪɧɨ ɨɪɢɟɧɬɢɪɨɜɚɧɧɨɣ ɭɱɟɛɧɨɣ ɫɪɟɞɵ, ɫ ɨɛɨɫɧɨɜɚɧɢɟɦ ɦɟɬɨɞɢɤ, ɤɨɬɨɪɵɟ 
ɩɨɡɜɨɥɹɸɬ ɮɨɪɦɢɪɨɜɚɬɶ ɤɨɧɬɪɨɥɶɧɨɨɰɟɧɨɱɧɵɟ ɭɦɟɧɢɹ ɭɱɚɳɢɯɫɹ ɜ ɩɪɨɰɟɫɫɟ 
ɩɨɡɧɚɜɚɬɟɥɶɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ, ɤɨɬɨɪɚɹ ɩɪɨɬɟɤɚɟɬ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɮɢɡɢɱɟɫɤɨɝɨ 
ɭɱɟɛɧɨɝɨɥɚɛɨɪɚɬɨɪɧɨɝɨɷɤɫɩɟɪɢɦɟɧɬɚ. 
Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɤɨɧɬɪɨɥɶɧɨɨɰɟɧɨɱɧɵɟ ɭɦɟɧɢɹ, ɩɨɡɧɚɜɚɬɟɥɶɧɚɹ 
ɞɟɹɬɟɥɶɧɨɫɬɶ, ɤɨɦɩɶɸɬɟɪɧɨ ɨɪɢɟɧɬɢɪɨɜɚɧɧɚɹ ɭɱɟɛɧɚɹ ɫɪɟɞɚ, ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɟ 
ɭɱɟɛɧɨɟɢɫɫɥɟɞɨɜɚɧɢɟ, ɤɨɦɩɶɸɬɟɪɧɨɨɪɢɟɧɬɢɪɨɜɚɧɧɵɟɫɢɫɬɟɦɵɢɡɦɟɪɟɧɢɹ. 
PROBLEMS OF DEVELOPMENT OF PUPILS CONTROL-ESTIMATED SKILLS 
DURING THE TRAINING TO PHYSICS IN THE CONDITIONS OF COMPUTER 
ORIENTED ENVIRONMENT 
Resume 
In the article the questions connected with the problems of development of pupils 
control-estimated skills during training to physics in conditions of computer oriented 
educational environment are considered, the substantiation of techniques which allow to 
form the pupils control-estimated skills during their cognitive activity which proceeds at the 
performance of physical educational laboratory experiment is presented. 
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Key words: control-estimated skills, cognitive activity, computer oriented 
educational environment, the automated educational research, computer oriented systems of 
measurement. 
 
 
